Two new biflavonoids, 4′-methoxydaphnodorin D 1 and 4′-methoxydaphnodorin D 2 , along with six known biflavonoids, were isolated from the roots of Wikstroemia indica. The structures of the new compounds were determined by extensive NMR and HRESIMS spectroscopic analyses in combination with CD measurements.
Wikstroemia indica (Linn.) C. A. Mey. (Thymelaeceae) is a Chinese herbal medicine, the roots of which are traditionally used in the treatment of bronchitis, pneumonia, tonillitis, parotitis and mastitis [1] . It has been reported that W. indica has antifungal, anti-inflammatory, anti-cancer, antiviral and antimalarial effects; its chemical constituents mainly include coumarins, lignans, and flavonoids [2] [3] [4] [5] . Our previous studies found that Wikstroemia indica and its aqueous and ethanolic extracts were nontoxic [6] , moreover, the ethyl acetate fraction of the ethanolic extract from the roots of W. indica possessed potent antiviral activity against respiratory syncytial virus (RSV) in vitro [7] and four anti-RSV active compounds including a bicoumarin as well as three spirobiflavonoids were consequently isolated from the active fraction [7, 8] . These results inspired us to further investigate the chemical constituents of the active fraction of W. indica, and led to the isolation of two new biflavonoids, 4′methoxydaphnodorin D 1 (1) and 4′-methoxydaphnodorin D 2 (2), together with six known ones including daphnodorin D 1 (3) [9, 10] , daphnodorin D 2 (4) [9, 10] , wikstrol A (5) [11] , wikstrol B (6) [11] , neochamaejasmin A (7) [12] , daphnodorin M (8) [13] (Figure 1 ). The structures of the new compounds were elucidated by spectroscopic analyses including 2D NMR ( 1 H-1 H COSY, HSQC, HMBC and ROESY), HRESIMS and CD. The structures of the known compounds were identified by comparing their spectroscopic data ( 1 H, 13 C NMR and MS) with the reported values, and compounds 3, 4 and 8 were isolated from this plant for the first time. . The 13 C NMR and DEPT spectra of 1 showed the presence of 31 carbon signals, including twenty-six aromatic carbons, one carbonyl (δ C 183.6), one methyl (δ C 55.6), two methylene (δ C 30.8 and 20.4), and one methine (δ C 78.5). All the data showed 1 was a biflavonoid with a methoxy group. The 1 H and 13 C NMR data of 1 (Table 1) were very similar to those of 3 [10] , one of the atropisomers of 5,7,4'trihydroxyflavan-5",7",12"-trihydroxyflavone, except for an extra signal [δ H 3.70 (3H, s)/δ C 55.6] assignable to a methoxy group. In the HMBC spectrum, the correlation between the proton at δ H 3.70 (3H, s) and the quaternary carbon at δ C 160.4 was observed ( Figure 2 ), suggesting that the methoxy group was located at C-4'. The 1 H and 13 C NMR signals ( Table 1) the same molecular formula as that of 1. The IR spectrum showed the presence of aromatic ring (1611, 1510 cm -1 ), hydroxyl (3364 cm -1 ) and carbonyl (1651 cm -1 ) groups. The 1 H and 13 C NMR spectra of 2 also showed the typical signals of a biflavonoid with a methoxy group (Table 1) , and they were very similar to those of 4 [10] , another atropisomer of 5,7,4'-trihydroxyflavan-5",7",12"trihydroxy-flavone, except for an additional signal [δ H 3.67 (3H, s)/δ C 55.6] assignable to a methoxy group. The methoxy group was also connected to C-4', which was determined by the HMBC correlation ( Figure 2 ) between δ H 3.67 (3H, s) and δ C 160.2 (C-4'). Thus, 2 was assumed to be an atropisomer of 1. The 1 H and 13 C NMR data ( Table 2 ) of 2 were assigned with the aid of 1 H-1 H COSY, HSQC and HMBC spectra.
The axial chirality of 8-3" in 1 and 2 were identified by comparison of their 1 H NMR and CD spectra. The 1 H NMR spectrum of 1 showed a significant shielding in the C-2 proton (δ H 4.39) as compared with that of 2 (δ H 4.85), suggesting that the C-2 proton of 1 was shielded by the Biflavonoids from Wikstroemia indica Natural Product Communications Vol. 6 (8) 2011 1113 flavone ring. Moreover, the CD spectra of 1 and 2 showed similar splitting Cotton effects with those of 3 and 4, respectively ( Figure 3) . Thus, the structures of 1 and 2 were finally elucidated as 4′-methoxydaphnodorin D 1 and 4′-methoxydaphnodorin D 2 , respectively as shown in Figure 1 .
Compounds 1-8 were submitted to in vitro anti-RSV evaluation using the protocol described previously [8] . However, only compound 8, a spirobiflavonoid, showed anti-RSV activity with IC 50 value of 17.5 μM. This result is in agreement with that of our previous study in which three spirobiflavonoids, genkwanol B, genkwanol C and stelleranol isolated from W. indica, were found to possess anti-RSV activity [8] .
Experimental
General experimental procedures: Optical rotations were recorded by a Jasco P-1020 digital polarimeter (JASCO Corporation, Japan). The IR spectra were determined on a Nicolet Impact 410 FT-IR instrument (Thermo, USA), as KBr pellets. CD measurements in methanol were carried out on a Jasco J-810-150S spectropolarimeter (JASCO Corporation, Japan) using a 0.1 cm path length cell. The ESIMS spectra were recorded on a Finnigan LCQ Advantage Max ion trap mass spectrometer (Thermo Finnigan, USA). The HRESIMS spectra were measured by a Micromass Q-TOF mass spectrometer (Waters Corporation, USA). The NMR spectra were measured in MeOD or DMSO-d 6 at 400 MHz for 1 H NMR and 100 MHz for 13 C NMR. NMR assignments on a Bruker spectrometer (Bruker Corporation, Switzerland) were made by using 1 H, 13 
Extraction and isolation:
The extraction of the plant material was performed as described in the previous paper [8] . In brief, the dried roots of W. indica (10 kg) were extracted with 95% EtOH for 3 times, and the solution was evaporated in vacuum to yield a crude extract. 
